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that each rotation is positive as seen from O, that is an observer at O
judees each rotation to be anti-clockwise. Then OC represents the
magnitude and direction of the resultant rotation which can be denoted

' The convention regarding signs presents difficulties in some cases.
We have assumed that both rotations are positive, but how is the figure
to be drawn if one is positive and the other negative ?
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Fig. 1.12.   Parallelogram of angular velocities.

. A very convenient method is as follows : Draw OA and OB in such
directions that coj and co2 are in the same direction as seen from O.
Thus, if *>i is anti-clockwise and o>2 is clockwise, we can draw OA in the
same direction as previously, but if we draw OB towards the top of the
page the rotation of co2 will not be the same sign as that of c>i. If, how-
ever, we draw OB towards the bottom of the page, then, as seen from
O, the rotation o>2 will have^ the same sign as o^. Completing the
parallelogram OABC, the diagonal OC will represent the magnitude of
the resultant angular velocity.

The results obtained apply also to angular accelerations and angular
momenta. Thus, if /i and L are the moments of inertia of the body
about the axes OA and OB, the angular momentum in each case will be
71o>1 and 72co2, and if these are represented by OA and OB, the resultant
angular momentum is about the line OC and is represented by OC.

An example will illustrate the application of these principles.

A homogeneous rod 4 ft. long and weighing 10 Ib. is rotating horizon-
tally about a vertical axis through its centre O, with angular velocity 6
rad./sec. The rod is also rotating about a horizontal axis drawn from the
centre of one face to that of another, the section of the rod being a circle of
diameter 3 in. The angular velocity in this last case is 20 rad./sec.
Find the resultant angular velocity and the resultant angular momentum.
Assume the first rotation round the vertical axis to be positive as regarded
from O looking upward, and the second negative as regarded from O
looking to the right.

Set off OA equal to 6 units representing the magnitude and direction
of the first rotation wj. Tf OB is taken to the right of O to represent
the second rotation <*2, its sign will differ from that of co1? and hence,
in accordance with the suggestion regarding signs, it will be better to lay
off OB to the left of O to represent co2. By doing so both cox and co2
are given the same sign of rotation. The diagonal OC of the parallelogram
OACB represents in magnitude and direction the resultant ansular
velocity and is V(6S + 202) = 20-9 rad./sec.

*This applies only to the velocities at any particular instant.   If velocities over a
hVbod arC considered' ^ axis of the ansukr velocity must change its position